Introduction: Acute exacerbations of chronic obstructive pulmonary disease (COPD) are a frequent reason for admission to hospital and are responsible for the majority of the direct economic costs of treating COPD. Aims: To test whether an individualized care plan for patients experiencing acute exacerbations of COPD result in reduced health care utilization and improved quality of life for patients. Methods: Ninety-two patients with confirmed COPD were selected by general practitioners or district nurses, and randomly assigned to care plan or usual care groups. The care plan was developed in collaboration with general practitioners, secondary care specialists, specialist nurses, ambulance service providers and the after hours clinic. Patients were followed for 12 months, and the primary end-points were frequency of use of primary care services and hospital admissions. Results: There was no significant reduction in hospital admissions or improvement in quality of life in the group of patients who used the care plan compared to controls. The care plan group called out the ambulance service more frequently [2.8 (1.3, 4.3) versus 1.1 (0.7, 1.5) calls per 12 months; P = 0.03], and there was a trend towards greater use of oral prednisone [2.3 (1.4, 3.2) versus 1.3 (0.8, 1.8) courses per 12 months; P = 0.06]. Conclusion: In contrast to asthma, the provision of individualized selfmanagement plans, whose content was enhanced to provide guidance to carers and health care professionals, did not reduce health care utilization or improve overall quality of life during acute exacerbations of COPD. Other strategies are required.
Introduction
Acute exacerbations of chronic obstructive pulmonary disease (COPD) are a frequent reason for admission to hospital and are responsible for the majority of the direct economic costs of treating COPD.1 2 Hospital admissions also tend to occur repeatedly in patients with more severe or end-stage disease. The decision to admit to hospital is influenced by a range of issues. Apart from the advent of acute-on-chronic respiratory decompensation, other factors such as living alone, anxiety and depression, lack of coping skills, and comorbidities complicating either diagnosis or management (e.g., cardiac failure) are recognized as being important. 3 Faced with these problems, a number of strategies have been proposed in order to improve overall care and reduce hospital admission rates. Long-term approaches include patient and carer education and pulmonary rehabilitation programmes.4'5 For acute exacerbations, self-management plans modeled on those used for managing acute asthma have been developed.6 Dedicated care in the community,7 multidiscilplinary home-based treatment of acute events,8and individual case management strategies have also been tried. '1-13 In the present study, we developed individual care plans designed for the management of acutely deteriorating COPD. This was to further develop the conce6pt of a previously described self-management plan. We recognized that not only the patient, but a number of 'significant others' are involved in the provision of care when patients are experiencing exacerbations, particularly if the patient presents out of hours.14 They may be unfamiliar with the patient or with the input already given by other carers. Often, the patient's own self-management plan (where it exists) is set aside by the health professionals involved, and standardized emergency protocols (e.g., those used by ambulance officers), which do not take account of individual requirements, are substituted. By providing individual plans, our aim was to ensure that early interventions for acute exacerbations would be adhered to consistently by the patient, his/her carers, and by each ofthe health care professionals who might become involved, thus avoiding unnecessary GP visits and hospital admissions. Our hypothesis was that by doing so, health care utilization would be reduced.
Methods

Patients
Patients with a diagnosis of moderate or severe COPD,15 aged 55 years or over, were invited to participate, and were recruited through their general practitioners and district nurses. Each had had at least one hospital admission or two acute exacerbations of COPD requiring GP care during the previous 12 months. Each had a Mini Mental State Examination (MMSE) score of greater than or equal to 23.16
Exclusion criteria were: terminally ill, coexisting lung cancer, admission to hospital with cardiac disease within previous 12 months and receiving home oxygen therapy. Patients were randomly assigned to the intervention (care plan) or control (usual care) groups.
Study design
A generic care plan was developed by a group comprising a general practitioner, a community-based respiratory nurse, a respiratory physician, an emergency department consultant, the local St John's Ambulance paramedical staff director and the afterhours GP service director. This provided for five separate sections in the plan with specific instructions for the patient and/or carer, the GP and/or community nurse, the ambulance service, the emergency department and the medical staff of Dunedin Hospital. Although there was significant overlap between sections, it was recognized that the language and content of each section had to be appropriate for different users of the plan. Details of the care plan are available as an electronic supplement (http:// healthsci.otago.ac.nz/division/medicine/dnschmed/ gp/mzcgp/resources/htm).
Thereafter, the care plan was individualized and 'signed off' for each patient allocated to the intervention group. This was based on an interview Chronic Respiratory Disease between the patient and the respiratory nurse (FRS), a review of hospital notes in relation to previous admissions by the respiratory specialist (DRT), and a review by the patient's own GP. Apart from instructions regarding the timing of interventions such as inhaled/ nebulized bronchodilator, corticosteroids and antibiotics in relation to the onset of deteriorating symptoms, each plan provided guidance regarding treatment for coexisting conditions (e.g., cardiac failure) where present. When/how to use oxygen therapy and when to use diuretics was also incorporated. For oxygen use, instructions were individually determined on the basis of arterial blood gas results (was the patient a potential CO2 retainer?) and/or response to oxygen treatment during a previous exacerbation. Supplies of broad spectrum antibiotic and oral prednisone sufficient for seven days use in accordance with the plan were made available to patients.
Each patient was then given instructions about how to use the plan by the FRS and encouraged to keep it in an easily accessible location. Copies of the plan were held by the patient, the GP, the ambulance service, the Dunedin Hospital emergency department, and the after-hours surgery. Individual plans were revised at the time of any hospital admission.
The use of the plan was commenced at a time when each patient was in a stable condition. The study was of 12 months duration. During that time, all patients (both intervention and control groups) were visited by the research nurse (DMcN) at the study start and thereafter at three, six and 12 months to provide routine support, and, for the care plan group, further education regarding use of the plan. All study patients remained under the care of their own GP during this time and additional interventions for the management of chronic rather than acute respiratory symptoms were permitted as required.
Outcome measures
The principal outcome measures were utilization of primary care services and hospital admissions. Quality of life was measured by the St George's Respiratory Questionnaire (SGRQ). 17 The questionnaire was administered by the research nurse (DMcN) at each study visit.
Study numbers and statistical analyses
This was a pilot study and no power calculations were undertaken. The initial intention was to recruit 50 patients per group. Statistical analysis was by t-test, Mann-Whitney U-test and chi-squared testing as appropriate.
Ethics
The study protocol was approved by the Otago Ethics Committee and each patient gave written informed consent.
Results
A total of 96 patients were recruited into the study. Three subsequently withdrew for personal reasons. A further 13 died during the follow-up period, reflecting both the severity of the COPD and/or comorbidities [nine in the intervention group and four in the control group The use of the care plan did not alter quality of life: there were no significant differences in SGRQ scores for any ofthe individual domains either between groups at baseline [total score 57.3 (SD 13.5) for intervention group; 55.1 (S.D. 14.6) for control group] or within groups over time (data not shown). Health care utilization during the 12 months follow-up was not significantly different between the two groups, except that ambulance call-outs were significantly more frequent in the care plan group (Table 2) . Ambulance calls did not result in hospital admission in the majority of cases. There was no significant difference in the use of antibiotics between the two groups [3.6 (2.5, 4.7) versus 2.5 (1.7, 3.3) courses per 12 months; P = 0.14]. For oral prednisone, the frequency of use was greater in the intervention group, but this did not reach significance 
Discussion
In the present study, we have evaluated a care plan for early intervention in the management of acute exacerbations of COPD in the community. Our results showed that use of the care plan did not achieve important gains either in terms of reduced hospital admissions or improved quality of life. The only significant difference was that the intervention group increased their use of the local ambulance service during the period of the study (but without an increase in hospital admissions). This may have been the result of providing information in the plan about how to use the '111' service, but this was included for ethical reasons. Oral prednisone use was also numerically but not statistically significantly greater in the intervention group. These outcomes suggest that, at least for patients with relatively severe COPD, the need for hospital care was not influenced either by efforts to improve the timing of acute intervention or the consistency with which these interventions were applied.
Our study was a pilot study, and it was not powered a priori to provide conclusive evidence regarding the overall of effectiveness of the care plan. At the time of its design, adequate local data regarding GP consultation and hospital admission rates for the population of interest, upon which power calculations would be based, were not available. However, post hoc calculations showed that in order to confirm that the plan resulted in a 25% difference in GP visits and hospital admissions between intervention and control groups, with 80% power and an alpha of 0.05, a total of 393 and 699 patients would have been required respectively. These data justify mounting a pilot study. The value of a pilot investigation was further confirmed when it is noted that, contrary to our hypothesis, the direction of the change in primary and secondary care resources was towards increased health care utilization in the intervention group.
It is reasonable to propose that early intervention in the management of acutely deteriorating COPD ought to reduce its associated morbidity and especially the need for hospital admission. Self-management plans for acute episodes have been shown to be effective for asthma. 8 However, although this approach is advocated for COPD,19 and is encouraged in current guidelines,1'3 there have been few studies to date which have focused on this limited but potentially important aspect of management. In the present study, our objective was to assess the efficacy of a self-management plan for acute exacerbations but with the additional feature that it included directions for all those who might be involved in each patient's care.
Chronic Respiratory Disease
We recognized that in patients with severe COPD who utilize health care resources frequently, interventions by carers, community nurses, ambulance officers, GPs and emergency department staff have an important influence on the implementation of any self-management strategy as well as on its effectiveness. Thus the care plan was an extended one with separate sections for each of the possible users (e.g., GPs, ambulance officers, hospital doctors). The content, language and format of the plan were made appropriate for each of the health care groups who might be involved, with a separate colour coded section of the plan devoted to each. Although this required some duplication, it guaranteed ease of access as well as consistency in the approach taken, particularly by those who were not familiar with the patient. The plan was also written to take account of experience gained during previous exacerbation episodes. Thus instructions regarding optimum use of oxygen, appropriate antibiotics in the light of culture results and the management of co-morbidities (e.g., cor pulmonale), were also included. Although the need for these additional features was not tested in detail, their inclusion did not appear to have achieved any important gain.
A number of approaches to the management of COPD in the community, with a view to reducing health care costs, have been evaluated.20 Overall, the results of these studies have failed to provide a consistent picture, perhaps because of wide variation in disease severity among participants or because different study outcomes have been selected. For example, whereas Monninkhof et al. 21 reported no significant benefit from a comprehensive strategy involving both self-management education and a fitness programme, Bourbeau et al. showed a 40% reduction in hospital admissions resulting from pro-active contact by 22 trained personnel. In the latter study, a reduced number of admissions occurred for both COPD and other medical diagnoses, suggesting that the gains were achieved as a result of frequent follow-up (weekly for the first two months) rather than as a result of targeted intervention for COPD exacerbations. The overall impression is that patient education and self-management plans do not achieve significant benefit.7'2 However, among those studies reporting a positive outcome, the most consistent factor leading to reduced hospital admissions appears to be the frequency of contact with dedicated respiratory nurses, either immediately after a rapid hospital-based assessment,8 or over the longer term. 0,l22 In the present study, the design allowed for only four visits by the attending study nurses. Arguably our outcomes may have been improved if the frequency of contact had been greater.
In conclusion, we have failed to demonstrate that individualized care plans for acute exacerbations of COPD improve quality of life or reduce hospital admissions in patients with severe disease. In fact the demand for some health services actually increased. These results suggest that, in contrast to asthma, although patient education about how to manage deteriorating COPD is important, it is unlikely to influence the impact of such episodes on overall quality of life or health care utilization. Other strategies are required.
